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the dilute solution sufficient to permit the stabiliser to 

be 

transformed to a more active derivative. Preferably, the stabiliser 
introduced 

is cyclohexane-1 , 2 -diaminotetrakis (methylene phosphonic acid), and 
the dilute 

solution has a pH of from 8.5 to 9.5, and contains sodium 
pyrophosphate and/ or 

bicarbonate as buffer, at least part of which may be added to the 
concentrated 

hydrogen peroxide solution before dilution. 



9/22/2005, EAST Version: 2.0.1.4 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 
C01B 15/037, CUD 3/39 



A2 



(11) International Publication Number: 
(43) International Publication Date: 



WO 91/09807 

11 July 1991(11.07.91) 



(21) International Application Number: PCT/GB90/0 1987 

(22) International Filing Date: 20 December 1990 (20.12.90) 



(30) Priority data: 
8929182.7 



23 December 1989 (23.12.89) GB 



(71) Applicant (for all designated States except US): INTEROX 

CHEMICALS LIMITED [GB/GB]; 3 Bedford Square, 
London WC1B 3RA (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only) : MORRIS, Gareth, Wil- 
mot [GB/GB]; 18 Delves Avenue, Spital, Wirral, Mers- 
eyside L63 9YG (GB). FEASEY, Neil, David [GB/GB]; 
11 Cradley, Widnes, Cheshire WAS 7PJ (GB). CROFTS, 
Rhona, Dorothy [GB/GB]; 20 Carmarthen Close, Cal- 
lands, Warrington, Cheshire WA5 5UT (GB). MILLER, 
David, John [GB/GB]; 4 Troutbeck Avenue, Bewsey, 
Warrington, Cheshire WA5 5 AS (GB). CHALKLEY, 
Neville, John [GB/GB]; 5 Westbrook Road, Kingsley, 
Warrington, Cheshire WA6 8EA (GB). 



(74) Agent: PEARCE, Timothy; Group Patent Department, 
Laporte Industries Limited, P.O. Box 2, Widnes, Chesh- 
ire WA8 0JU (GB). 

(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES (European 
patent), FI, FR (European patent), GB (European pa- 
tent), GR (European patent), IT (European patent), JP, 
LU (European patent), NL (European patent), NO, SE 
(European patent), US. 



Published 

Without international search report arid to be republished 
upon receipt of that report. 



(54) Title: STABILISATION OF HYDROGEN PEROXIDE SOLUTIONS 
(57) Abstract 

Dilute aqueous alkaline hydrogen peroxide solutions obtained by dilution of and addition of alkali to a concentrated acid- 
ic hydrogen peroxide solution and addition of an aminopolyalkylene phosphonic acid compound as stabiliser can enjoy im- 
proved stability by introducing a delay between the addition of the stabiliser and the formation of the dilute alkaline solution suf- 
ficient to permit the stabiliser to be transformed to a more active derivative. Preferably, the stabiliser introduced is cyclohexane- 
U-diaminotetrakis (methylene phosphonic acid), and the dilute solution has a pH of from 8.5 to 9.5, and contains sodium 
pyrophosphate and/or bicarbonate as buffer, at least part of which may be added to the concentrated hydrogen peroxide solution 
before dilution. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MC 


Madagascar 


AU 


Australia 


Fl 


Finland 


ML 


Mali 


BB 


Barbados 


FR 


Franco 


MN 


Mongoiia 


BE 


Belgium 


GA 


Gabon 


MR 


Mauritania 


BF 


Burkina Faso 


CB 


United Kingdom 


MW 


Malawi 


BG 


Bulgaria 


CN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BB 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Central African Republic 


JP 


Japan 


SD 


Sudan 


CO 


Congo 


KP 


Democratic People's Republic 


SB 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


C! 


C6lc d*I voire 


KR 


Republic of Korea 


su 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


Czechoslovakia 


LK 


Sri Lanka 


TC 


Togo 


DE 


Oermany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







WO 91/09807 



PCT/GB90/01987 



- 1 - 



STABILISATION OF HYDROGEN PEROXIDE SOLUTIONS 



The present invention relates to a process for 
stabilising aqueous alkaline solutions of hydrogen peroxide 
and to the resultant solutions having improved stability. 
5 For many years, one of the standard items in most homes 

has been a general purpose bleach and disinfectant/ normally 
in liquid form and at a ready to use concentration. The 
product most commonly available comprised a dilute aqueous 
alkaline solution of sodium hypochlorite, as such, or in a 

10 thickened but still pourable form. Such products found 

widespread use in cleansing toilets, pipework, drains, sinks 
and other surfaces where potentially harmful microorganisms 
could congregate. In more recent times, attention of 
potential users of general purpose bleaches has been 

15 focussed upon the potentially harmful effects in the 

environment arising from the discharge of chlorinaceous 
effluent and the potential for the generation of chlorinated 
byproducts that are possibly carcinogenic from interaction 
between compounds containing active chlorine, such as 

20 alkaline hypochlorite, and cellulosic materials, amongst 
others. As a result of such customer awareness there has 
been a tendency for them to shun the use of chlorinaceous 
bleaches and disinfectants, but the need remains for a 
product to carry out the bleach and disinfectant functions. 

25 Self-evidently, one way of circumventing the problems 

associated with the use of active chlorinaceous compounds 
comprises the location of an alternative bleach and 
disinfectant system. However, any alternative system in 
practice proposed for domestic use needs to remain viable 

30 despite the inherent delays between manufacture of the bleach 
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disinfectant composition and its use. These delays can 
include storage by the manufacturer and during distribution 
through the wholesale and retail network, and storage by the 
domestic customer before and during use. Accordingly, the 
5 storage stability of the composition is a characteristic of 
great importance. 

It is known already that aqueous solutions of hydrogen 
peroxide can act as a bleach, especially in alkaline 
conditions, and as a disinfectant. Such ah alternative 

10 system is potentially very attractive, because it avoids the 
introduction of chlorinaceous species into the environment 
and the creation of chlorinaceous byproducts. Moreover, if 
it is discharged into the enviroment, its presence enhances 
the concentration of oxygen in the waters, thereby helping 

15 to meet the biological and/or chemical demand and mitigating 
the effect of pollutants. Its own decomposition products 
are oxygen and water, thereby reinforcing its beneficial 
effects. However, the storage stability of hydrogen 
peroxide solutions becomes increasingly impaired when they 

20 are rendered increasingly alkaline. Decomposition of 

hydrogen peroxide can yield two undesirable results. In the 
first, an acceptable product strength may not be maintained 
during normal shelf lifetimes and in the second, there is a 
possibility of undue pressure building up in its container 

25 if its design did not allow adequate venting. In 

consequence, it is necessary for such solutions to contain 
one or more substances that retard the rate of decomposition 
of the hydrogen peroxide during storage, and these are 
called stabilisers, herein. 

30 The art of stabilisation of aqueous alkaline solutions 

of hyrogen peroxide has not yet reached the ultimate and 
possibly inaccessible goal of suppressing decomposition 
completely, so that there is still a benefit to be obtained 
from locating more effective stabilisers or methods of 

35 improving the effectiveness of known stabilisers. The 
problem of decomposition of hydrogen peroxide has been 
studied for many years, and in the course of those studies, 
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one of the most effective classes of stabilisers located so 
far comprises aliphatic amines that are N-substituted by 
alkylene phosphonate, especially methylene phosphonate 
groups. The stabilising quality of a number of such 
5 compounds in alkaline solution has been extolled in patent 
and textile/bleach literature. For example, the merits of 
ethylenediaminetetramethylene phosphonic acid and soluble 
salts thereof were disclosed in USP 3 701 825 (now lapsed) 
and those of diethylenepentamethylene phosphonic acid by 

10 Monsanto in their trade brochure "Dequest" 2060 for 

Stabilisation of Hydrogen Peroxide in Cellulosic Bleaching 
Processes and Unilever in EP-A-0 009 389. The latter 
disclosure gave a ranking under their trial conditions of 
many representatives of this class of stabilisers for 

15 alkaline peroxidic solutions of 5-10% strength intended for 
domestic use. 

There is usually more than one method of producing even 
an apparantly simple solution. In the course of looking 
for ways of producing stabilised low strength alkaline 

20 solutions of hydrogen peroxide suitable for domestic use, 
the inventors found that there, was a significant variation 
in the quality of the resultant product employing seemingly 
the same . stabiliser, depending upon the way in which the 
stabilised solution was. made. 

25 It is the first object of the present invention to 

locate a new or improved method of incorporating 
aminopolyalkylenephosphonic acid/salt stabilisers in aqueous 
alkaline solutions. 

4 It is a second object of the invention to provide 

30 aqueous alkaline solutions containing hydrogen peroxide that 
are intended for general domestic purposes and enjoy 
enhanced extent of stabilisation. 

According to the first aspect of the present invention, 
there is provided a process for the stabilisation of dilute 

35 mildly alkaline aqueous hydrogen peroxide solutions obtained 
by diluting and rendering alkaline a concentrated acidic 
solution of hydrogen peroxide and employing as stabiliser an 
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effective amount of an aminopoly(alkylenephosphonic. 
acid/salt) characterised by the sequential steps of: 

i) introducing into a concentrated aqueous acidic solution 
of hydrogen peroxide the amount of the aminopoly(alkylene 

5 phosphonic acid) or salt thereof desired in the dilute 
product and optionally a proportion of buffer material 
insufficient to attain the desired alkalinity in the dilute 
solution produced in step Hi), 

ii) storing the concentrated hydrogen peroxide solution 
10 until the major proportion of the aminopoly(alkylene 

phosphonic acid) or .salt therein has been converted to a 
derivative, and 

iii) diluting the concentrate with sufficient water and the 
or the remainder of the alkali and/or buffer to attain the 

15 dilute mildly alkaline bleach/ disinfectant solution 

containing the stabiliser at the desired concentration. 

Herein by the term aminopolytalkylene phosphonic acid) 
is meant a compound containing at least one amine group that 
is substituted by at least one alkylene phosphonic acid 

20 group, -A-PO3H, the compound being substituted by at least 
three alkylene phosphonic acid groups in total and when more 
than one amine group is present, the nitrogen atom of each 
is linked through an alkylene group, -B-, which may comprise 
part of a cycloalkylene group. The salt is suitably an 

25 alkali or alkaline earth metal salt of at least one of the 

phosphonic acid groups in the compound. Many suitable amino 
compounds obey the general formula:- 
MPO3-A-N- [ -B-N- ] m -A-P0 3 M 
MPO3-A-J ^A-P0 3 M 

30 in which M represents H or solubilising cation, m 

represents an integer from 0 to 3, A represents a methylene 
group or a polymethylene group containing 2 linear carbon 
atoms and B represents a methylene group or a polymethylene 
group containing from 2 to 6 carbon atoms, or a 

35 cyclopolymethylene group containing from 4 to 6 carbon 
atoms. 

In preferred embodiments, one or more of the following 
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preferences is employed; the alkylene group -A- is a 
methylene group; M represents H; m is 1 or 2; the number of 
linear carbon atoms separating the amino N atoms in -B- is 
2, either present as a linear group or, more preferably, 
5 within a cyclohexylene group. Specific examples of 
suitable amino compounds comprise ethylenediaminetetra- 
(methylene phosphonic acid), diethylenetriaminepenta- 
(methylene phosphonic acid), and, particularly, 1,2-cyclo- 
hexanediaminotetra (methylene phosphonic acid). 

10 It is recognised by the inventors that there are at 

least two methods of preparing a stabilised aqueous alkaline 
solution of hydrogen peroxide containing a desired amount of 
stabiliser. One method, an obvious way in the absence of 
any alternative desciption, comprises the addition of the 

15 desired amount of stabiliser to the mixture oE concentrated 
peroxide, diluent and alkali at the time of production of 
the dilute solution, ie the dilution and stabilisation steps 
occur simultaneously or at least with no intervening delay. 
Of course, the inventors also recognised that stabiliser can 

20 be included in concentrated hydrogen peroxide solutions to 
offer a measure of protection during its transportation and 
storage, so that a product obtained by simple dilution of 
the concentrated peroxide solution would still retain 
stabiliser, but of course its concentration would have been 

25 reduced pro rata. The concentration of stabiliser needed 
in a dilute alkaline solution for it to be effective is 
often similar to or even higher than the concentration of 
the same stabiliser needed to be effective in a concentrated 
peroxide solution, so that simple dilution of the stabilised 

30 hydrogen peroxide concentrate does not provide enough 
stabiliser for the alkaline product, if the only or the 
main consideration had been the stabilisation of the 
concentrate itself. 

When different amino(polyalkylene phosphonic acids) or 

35 their salts are used in the same method, they do achieve a 
degree of stabilisation which varies of course in accordance 
with the inherent effectiveness of the stabiliser. Such a 
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difference is superimposed upon differences arising from any 
change in the method of employing the stabiliser. When the 
same amount of the same stabiliser was employed using the 
process of the present invention f it was found that the 
5 extent of stabilisation was improved relative to the simple 
introduction of the stabiliser into the dilute alkaline 
peroxide solution. 

The benefit of the invention can be enjoyed in one of 
two ways, or by a combination of the two. Pirst r if the 

10 same amount of stabiliser is retained, the resultant product 
benefits from a reduced rate of peroxide decomposition, and 
thus has a longer shelf-life at no additional cost. 
Secondly, the amount of stabiliser can be reduced to the 
amount at which the same degree of stabilisation is 

15 retained, thereby obtaining a product having the same 

performance, but at a reduced cost. Alternatively, if an 
intermediate amount of stabiliser is employed, a somewhat 
improved stability at a somewhat reduced cost can be 
obtained. 

20 It will be recognised that some variation is possible 

within the invention process. In one convenient variation, 
the concentrated hydrogen peroxide solution in which the 
stabiliser undergoes contains conversion, contains the 
hydrogen peroxide and stabiliser in the ratio desired in 

25 the dilute product, ie much higher than the ratio needed 
merely to, stabilise the concentrate alone. In another 
variation, the ratio of stabiliser to hydrogen peroxide is 
higher in the solution in which stabiliser conversion takes 
place than in the dilute solution. In this latter 

30 variation, the hydrogen peroxide is supplemented in the 
course of the dilution. 

The concentrated hydrogen peroxide solution employed is 
preferably at least 25% w/w up to 90% w/w and in many 
practical instances is selected in the range of from 35% to 

35 70% w/w. The concentration that is used is not critical, 
provided that step i) is allowed to continue for a 
sufficient period to permit the substantial conversion of 
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the amino stabiliser to take place. In practice, the actual 
concentration often depends upon factors like the local 
transportation regulations. 

It is preferable that step i) be continued until at 
5 least 90% and preferably substantially all the amino 

stabiliser has been converted, ie to the more effective form 
that constitutes the basis for the present invention. The 
rate at which the conversion occurs is dependant upon the 
storage temperature of the concentrated hydrogen peroxide 

10 solution and the concentration of hydrogen peroxide therein. 
In practice, it is convenient to employ ambient storage 
conditions, which usually means a temperature in the region 
of about 10 to 35°C, depending upon the locality and the 
season of the year. The difference of 25°C between the 

15 extremes would result in a detectable difference in the time 
taken to achieve the same extent of amino stabiliser 
conversion. As a guidance, substantially complete 
conversion can be achieved in 35% w/w or stronger hydrogen 
peroxide within about 7 days at about 20°C and 

20 correspondingly 2x longer at about 10°C and about 3x shorter 
at about 35°C. The conversion can be monitored by 
analysing samples withdrawn at suitable intervals, as 
determined by previous experience, employing conventional 
ion exchange chromatography, pioneered by Dionex. It is 

25 observed that the peak attributable to the amino stabiliser 
progressively diminishes during the period of step i) and a 
peak corresponding to the conversion product correspondingly 
appears and increases. By analysing the trace obtained, 
using standard techniques, the conversion can be followed 

30 quantitatively as well as qualitatively, and thereby the 

extent of conversion can be measured. The monitoring can, 
of course, be employed to determine when step i) can be 
terminated. It will be understood that the concentrated 
solutions of peroxide containing the amino stabiliser can be 

35 kept longer than the minimum period to achieve subtantially 
complete conversion of the stabiliser to its more active 
form and that they can subsequently be diluted and rendered 
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alkaline without any significant impairment in performance. 

The amount of aminophosphonic acid stabiliser employed in 
the present invention is most conveniently expressed for the P 
dilute product, and to some extent the amount selected is at 
5 the discretion of the user, there being the usual trade-off > 
as the amount of stabiliser is increased between the benefit 
of increased stabilisation and the correspondingly increased 
cost. In practice, the concentration of the stabiliser in 
the alkaline solution is normally selected within the range 
10 of from 1 to 20 parts w/w per 1000 parts of alkaline 

solution. A further factor influencing the prefered amount 
of stabiliser is the pH of the dilute peroxide solution, the 
higher the pH, the higher the stabiliser concentration that 
is preferred. 

15 The dilute alkaline solution normally is formulated to a 

pH of at least pH8, and usually not higher than pHlO.5. In 
many embodiments, the solution pH is targetted in the range 
of about pH 8.5 to about pH 9.5. For solutions within that 
latter range, the stabiliser content is from 2 to 8 parts 

20 w/w per 1000 parts of solution. Such solutions, which are 
intended often for domestic use, often contain between 5 and 
8% w/w hydrogen peroxide, as 100%, for example 6%. For 
purposes of deciding how much stabiliser to incorporate in 
the concentrated hydrogen peroxide solution before 

25 dilution/alkalisation, it is often convenient to express the 
stabiliser and hydrogen peroxide as a w/w ratio. A 
particularly suitable ratio range comprises from 7.5 to 30 
parts of hydrogen peroxide w/w per part by weight of 
stabiliser, and in many instances from 10 to 20 parts per 

30 part on the same basis. 

In practice, the alkaline solution is obtained at least a 
in part, by mixing an alkali, such an alkali metal hydroxide 
or its equivalent in aqueous solution with the concentrated u 
peroxide solution. The alkalinity is preferably maintained 

35 by a buffer system. Two readily available buffer systems 
are based upon respectively alkali metal/hydrogen 
pyrophosphate and alkali metal /hydrogen carbonate, in both 
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cases the alkali metal being most conveniently sodium. A 
convenient concentration for the buffer is often at least 
0.1%, from 0.2% to 5% w/w of the dilute solution. In some 
instances is from 1 to 3% w/w of the dilute solution, 
5 depending upon the choice of buffer. When a buffer system 
is used, it is more convenient for it to supply a proportion 
of the alkalinity in the dilute solution and the remainder 
to be provided by a soluble alkali/alkaline metal hydroxide, 
such as sodium hydroxide. 

10 ' It has been found that in one especially effective method 
of producing stabilised peroxide solutions, at least part of 
the buffer system is incorporated into the concentrated 
peroxide solution prior to storage and dilution, for example 
using sodium carbonate and/or bicarbonate or other alkali 

15 metal carbonate. By so doing, the pH of the concentrated 
solution is increased, but normally not to above 
approximately neutral, and beneficially to within the range 
of pH5 to pH7. After the storage period and hence after 
conversion of the amino phosphonic acid, the remaining 

20 alkalinity is introduced. For convenience, all this 

remaining alkalinity preferably comprises an alkali metal 
hydroxide . 

The instant compositions can also include sodium 
silicate to provide at least a part of the alkalinity. The 

25 amount of silicate contemplated is low, for example between 
about 0.03 to about 0.5% of the solution. Addition of such 
an amount of silicate has been found to increase the instant 
stability of the invention compositions. A convenient 
sodium silicate to employ has a ratio of Si:Na in the range 

30 of about 1.5:1 to 4;1, such as about 3:1. 

It will be recognised that when the concentrated 
hydrogen peroxide solution provides all the peroxide and all 
the stabiliser, the weight ratio of the two components is 
the same as in the dilute solution. Thus, the 

35 concentration of stabiliser introduced into the 35 w/w 

hydrogen peroxide solution is preferably from about 8.5 to 
about 55 g/1 and in many instances from 17.5 to 35 g/1. Pro 
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rata higher concentration ranges apply if even higher 
concentrations of hydrogen peroxide are used, such as the 
grades of about 50% w/w and 65-70% w/w. 

The concentrated hydrogen peroxide solution into which 
5 the aminophosphonic acid stabiliser is introduced can also 
contain one or more other peroxide stabilisers, such as 
those which customarily have been present in various 
technical grades of hydrogen peroxide to stabilise the 
solution during transportation and storage or to passivate 
10 metal surfaces into which it may come in contact. Such 
other stabilisers or passivators include phosphoric and 
nitric acid, each typically being present in amounts in the 
range of from 25 to 250 mg/1 solution. 

Having described the invention in geral terms, specific 
15 embodiments of the invention will now be described more 
fully by way of example only. 
Comparison 1 

In this Comparison, in stage 1, a technical grade of 
hydrogen peroxide (35% w/w containing about 146 mg/1 

20 phosphoric acid) was diluted to 5% hydrogen peroxide, 

stabilised by the introduction of 37 g/1 of a solution of 
diethylenetriamine.penta(methylene phosphonic acid), DTP MP, 
(about 52% active, ie 20 g/1 active ingredient). In stage 
2, the concentrated solution of stage 1 was diluted and 

25 rendered alkaline to pH 9.63 with addition of demineralised 
water, sodium hydroxide and sodium pyrophosphate (20 g/1). 
The dilute solution contained 1.9 gpl DTP MP. The overall 
process of stabilising, diluting and rendering alkaline 
took less than an hour. 

30 The stability of the solution was then tested 

immediatedly by a standard procedure in which 25 ml samples 
were heated to 100°C and the amount of oxygen gas evolved by 
decomposition of the hydrogen peroxide was measured using a 
manometer that was kept at laboratory ambient atmospheric 

35 temperature, ie about 23°C. 

The product had a gassing rate of about 0.72 ml per min 
per 25 ml, an average of 4 samples. 
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Comparison 2 

In this comparison, Comparison 1 was repeated but using the 
same active amount of a different stabiliser, cyclohexane- 
1,2-diaminetetra (methylene phosphonic acid, CDTMP, instead 
5 of DTP MP. The product had a pH of 9.76 and an average 
gassing rate of 0.67 ml per min per 25 ml. 
Comparison 3 

In this comparison, Comparison 1 was repeated but the 
hydrogen peroxide content was increased to 6% w/w, with the 
10 same content of stabiliser, 1.9 gpl in the dilute solution, 
which had pH 9.0. It had an average gassing rate of 
0.31 ml per min per 25 ml. 
Comparison 4 

In this comparison, Comparison 2 was repeated but the 
15 hydrogen peroxide content was increased to 6% w/w, with the 
same content of stabiliser, 1.9 gpl in the dilute solution, 
which had pH 8.96. It had an average gassing rate of 
0.25 ml per min per 25 ml. 
Example 5 

20 In this Example, the first stage of comparison 3 was 

followed, thereby producing a 35% w/w hydrogen peroxide 
solution containing 11.1 gpl DTP MP, and a separate solution 
of phosphate and sodium hydroxide dilute aqueous alkaline 
solution of sodium pyrophosphate and sodium hydroxide was 

25 also produced. After storage for a week at ambient 

temperature, the concentrated peroxide solution was diluted 
to 6% hydrogen peroxide, and rendered alkaline in the second 
stage, to pH 9.01. The resultant gassing rate was measured 
at an average of 0.29 ml per min per 25 ml. 

30 Example 6 

In this Example, the first stage of comparison 4 was 
followed, thereby producing a 35% w/w hydrogen peroxide 
solution containing 11.1 gpl CDTMP, and a separate dilute 
aqueous alkaline solution of sodium pyrophosphate and sodium 

35 hydroxide was produced as in comparison 4. After storage 
for a week-. at ambient temperature, the concentrated peroxide 
solution was diluted to 6% hydrogen peroxide, and rendered 
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alkaliae in the second stage, pH 9.07. The resultant 
gassing rate measured was an average of 0.24 ml per min per 
25 ml. 

Example 7 

5 In this Example, Example 6 was repeated. The resultant 
solution had a pH of 9.08 and an average gassing rate of 
0.15 ml per min per 25 ml. 
Example 8 

In this Example, Example 5 was repeated but substituting 
10 2 g/1 sodium bicarbonate for sodium pyrophosphate as 

the alkaline buffer. The resultant solution had a pH of 
9.03 and an average gassing rate of 0.20 ml per min per 
25 ml. 

Example 9 

15 In this Example, Example 8 was repeated, but modified by 
diluting the hydrogen peroxide concentration to 
approximately 6% w/w in the solution that was subsequently 
stored for a week before it was rendered alkaline in the 
second stage. The resultant solution had a pH of 8.99 and 

20 an average gassing rate of 0.14 ml per min per 25 ml. 
Example 10 

In this Example, Example 8 was repeated, but modified by 
incorporating the buffer (not the alkali) in the 35% w/w 
hydrogen peroxide solution that was stored for a week before 

25 it was diluted and rendered alkaline. The resultant dilute 
solution had a pH of 9.0 and an average gassing rate of 0.05 
ml per min per 25 ml. 

A similar proportionate improvement in stabilisation of 
the dilute hydrogen peroxide solution arises, but from a more 

30 stable starting point if the foregoing Comparisons and 
Examples are repeated, but employing about 2.2gpl CDTMPA 
stabiliser in the dilute (6% w/w) hydrogen peroxide solution 
instead of the concentration of about 1.7gpl present in the 
Examples. Likewise, the stability of the hydrogen peroxide 

35 has been found to be retained when the alkalinity was 

provided in part by the presence of sodium silicate (Na 2 0 : 
Si0 2 ratio of 3.3:1) at concentrations of from 0.5 to 2.6 gpl. 



Claims 

A process for the stabilisation of dilute mildly 
alkaline aqueous hydrogen peroxide solutions obtained by 
diluting and rendering alkaline a concentrated acidic 
solution of hydrogen peroxide and employing as 
stabiliser an effective amount of an 

aminopoly(alkylenephosphonic acid/salt) characterised by 
the sequential steps of: 

i) introducing into a concentrated aqueous acidic 
solution of hydrogen peroxide the amount of the 
aminopoly(alkylene phosphonic acid) or salt thereof 
desired in the dilute product and optionally a 
proportion of buffer material insufficient to 
attain the desired alkalinity in the dilute 
solution produced in step iii) f 

ii) storing the concentrated hydrogen peroxide solution 
until the major proportion of the 

aminopoly(alkylene phosphonic acid) or salt therein 
has been converted to a derivative, and 

iii) diluting the concentrate with sufficient water and 
the or the remainder of the alkali and/or buffer to 
attain the dilute mildly alkaline bleach/ 
disinfectant solution containing the stabiliser at 
the desired concentration. 

A process according to claim 1 characterised in that the 
aminopoly(alkylene phosphonic acid) comprises 
cyclohexane-l,2-diamino-tetrakis(methylene phosphonic 
acid) or a salt thereof. 

A process according to either preceding claim 
characterised in that the concentrated hydrogen peroxide • 
solution contains from 35 to 70% w/w hydrogen peroxide. 

A process according to any prceding claim characterised 
in that the dilute hydrogen peroxide solution obtained 
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from step iii) contains from 5. to 8% w/w hydrogen 
peroxide. 

r 

5 A process acording to any preceding claim characterised ^ 
in that the dilute hydrogen peroxide solution obtained X 
in step iii) has a pH in the range of about 8.5 to about 

9.5. 

6 A process according to any preceding claim characterised 
* in that sufficient buffer is incorporated into the 

hydrogen peroxide solution in step i) to generate a pH 
in the range of from pH5 to pH7. 



7 A process according to amy preceding claim characterised 
in that the buffer is selected from alkali metal/ 
hydrogen phosphates and alkali metal /hydrogen 
carbonates. 

8 A process according to claim 7 characterised in that the 
alkali metal is sodium. 

9 A process according to any preceding' claim characterised 
in that the dilute hydrogen peroxide solution contains 

2 to 8 parts w/w stabiliser per 1000 parts of solution. 

10 A process for stabilising an aqueous alkaline peroxidic 
solution substantially as described herein with respect 
any one of Examples 5 to 10. 

11 A process for stabilising an aqueous alkaline peroxidic 
solution substantially as described herein with respect 
to any novel feature or novel combination of features 
described herein. 



